Roswell Daily Record

“Harassed Rancher Who Located
‘Saucer’ Sorry He Told About It”

[July 9, 1947]
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Interview

Col Richard L. Weaver with Lt Col
Sheridan Cavitt, USAF (Ret)
May 24, 1994




- Same as
Weaver Attachment 18



Interview

Lt Col Joseph V. Rogan with Irving
Newton

July 21, 1994




Same as
Weaver Attachment 30



Letter

Lt Col Edward A. Doty to Mr David
Bushnell
March 3, 1959




3 March 1959

Hr. David Bushnall

MDNH

Air Force Missile Development Center
Holloman Air Force Base, New Mexico

Dear Mr. Bushnell:

It has taken me much too long in answering your inguiries of
9 October 1958 but I hope this information will be of some value to
you in preparing & history of balloon operations at Holloman, Thanks
also for the three reports which you sent me.

Answering your specific questions, my EDOMR to Holloman was 20
January 1948. I repoated in about 1 February 1548. I immediately
Joined the Electronic and Atmospheric Projects Section and remained
in this same basic organization through its various name changes for
xy entire tour at Rolloman,

I attended the January 1950 Class at the Air Tectical School,
Tryndall Air Force Base, Florida for sixteen (16) wecks and returned
to Hollomen Ly 15 Maxy. :

On 1 July 1950 I was assigned Chief, Geophysical Research Unit,
(Balloon) Klectronics and Atmospheric Branch, Technical Uperations
Section, OLP on Special Orders No. 152, par 2. This, I beliewve, vas
the first dballoon organization, On 29 May 1951, S.0. No. 111, par 8
redesignated me without change of assignment as Chief, Balloon
Atmospheric Unit, Eleotronics and Atmospherioc Brench; Development and
Test Seoction Base Directorate, Technisal Operations. Then in S.C.
No, 98, 13 November 1951, par 11, I was Chief, Balloon Scnde Sub-
g;:.t, Elsctronics and Atmospheric Unit, Development and Test Sectionm,

rations, o ’ T .

I was never the Holloman Base Westher Officer. Lt Colonel Maas
was assigned as Base Weather Officer and as head of the EXA organiss-
tion as a dual assignment for a while, ' '

There was a continuity of organisation from the earliest dballoom
activities up to the present. The name changed but the group conti-
oued o The radar research activities, the Asrobee rocket atmospheric
investigations and the balloon activities were sponsored originally




by the Alr Force Cambridge Research Center and were administered
in a single organisation up through the time I left Holloman.

When I first arrived at Holloman, a New York University group
under Mr,- C. B. Moore with a AFCRC contract had been launching 20
foot plastic balloons since June 1947 from the North area. I began
as their project officer.

I hope this has becn of scne use to you.

Sincerely,

EDWARD A, DOTY
Lt Colonel, USAF

VA /ﬁ/)/<j N— L& %
(,.,{/) ey A_//—"“ |
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Letter

Brig Gen E. O’Donnell to
Commanding General, USAAF

Subj: Change in Classification of
MOGUL, Item 188-5

July 8, 1946




Included 1n
Weaver Attachment 19
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Report

Maurice Ewing for General Carl
Spaatz

“Long Range Sound Transmission in

the Atmosphere”
n.d.




LORG BANTE JQUND THANSHISK JON IN THE ATUYOIPHEERE
A Feport for Ceneral varl Spaatz

srepared bv Maurlice Ewlng

»

1 TYE SQUND CRANNEL IN THE CCEAR

Undsr & centrzct wlth the Buresu of thlos, we nave
proved that there 13 a scund channel in the ocean thr its
axis at 8 depth of aboct 4000 feet. Confirwing a nredlction
made by tho writer, a four pound bemb fired &t this depth
hes been heard at a Jistance of 2300 miles, using & hydrophone
at the same depth as a recelver. This range anormously
excoeds anything before achleved, and 18 possible primarily
tecause the source and the recelver are placed at the most
advantageous depth. The sig.nal strengt: indlcates that
far zreater ranges can be obtained without change of equinment.

At & typical place in the ocean, the sneed of

sound at tre surface it 5001 ft/sec. It Gecresses to 4888 ft/sec
at & depth of 400G feet, sni then increases to 5065 .ft/sec
at @ depth of 16,200 feet. This situation is‘ﬂoacribed a8
a sound channel with its axis at 4000 feet, bacauvsze all sound
rays are deflected dowmward at points above tkhe axis snd upward
£t noints below it. Cetailed calculation of the bending of .
the ray paths due to pressurs snd ternperature shows that sll
r;ga leaving & sound source on the &xis in directions within

of the norizontal are refruoted back and forth across: the
axis and cean travel unlimited dilatances without contact with’
surface or bottom. hence thie long ranges. A #imilar calculation
‘for a sound source pear the surfece shows thet all rays must -
be reflected at surisce and bottom many times in the course .
of a. few handred 2iics, hsnce the limited range of detection
of ordingry zhnllov axplosions and the occurence of skip
distances.

The sound frox: an explosion at the axis of the. sound
channel has a duration of about 12 seconds per thoussnd miles
of travel, and an unmistakabls pattem of a gradual building
up to zeximum intensity with & very sharp out-off. ‘This
last festure 1s of great importance becaunse it psrmits accurate
triangulation with a network of taree listening stationms,
the rate of tm nsmission bveing about one mile per second.

(Reference 1)
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II EXISTEWCE OF A SOUNT: CHANNEL iN THE ATMCZPHERE

In September, 1944, i1t ocourred to me that there
13 & similer sound channel in the atmosphere with the axis
at a height of sbout 45,000 feet, and that, with source and
receiver placed at this helght, we might exceed the accepted
ranges as enormously as we haed in the ocean. in other words,
it might be pcssible to detect sound half way around the world.

The fundamental data on this subject ss revesaled during
& hurried search of the literature (mostly orior to 1930), ahow
that, for & tvoical large exnlosion, there is auditility from
C to 25 miles and from 90 to 125 miles, with a4 zone of silence
from 25 to ¢0 miles. The sccepted explanation of ths total
collection of these data is ttat the speed of sound decreoases
from.abont 1090 ft/sec at the surface to sbout 970 ft/sec at
sbout 45,000 feet, and ihen 1ncreases to about 1155 ft/sec
at about 130,000 feet. (Reference 2)

_ Thus there 1= & sound channel in the atmosphere
with its axis at a heizht of about 45,000 feot, and 1f both
sound source and raceiver are located at this height, we
may sxpect extraordinary ranges and all the other usaful
phenozena which have besn found in ths sound channel in
the ocem . This means that the gignals will have kighly
characteristic {dentifyins festures and that they will permit
.accurate triangulation.

I1I PROBABLE ¥AXINUM KRANGE

The maximum renge for soniec 8lgnalling in the
atmospheric sound channel will depend primarily on the
absorption coefficlent, which is the rate at which the
.acousticel energy is converted into heat by frictional losses.
Following Rayleigh (Reference 3, p. 316), it may be calculated
that- the distance at which sound of frequency 50 cycles per
second would de reduced in intensity by the factor.7.5 by
the effect of friction alone 1is about 24,000 miles at sex level,
snd sbout 4500 miles at 45,000 feet. As these distances
are -inversely proportional to the square of the frequency,
they would be one hundred times greater for sounds of frequency
5 oycles per second, which have ofter beesn observed when
large explosions were studied.

SINREY
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1t is impossible to make really detaliled cslculations
of the maximum ranse without bvetter inforaetiorn about tempersture
and sound velocity in locations from 45,000 to 90,000 feet,
for it 1s there that the greatest fristional lossees will occur.
However, It is safe to orediect that a bomb containinz a few
sounds of TNT can be hesrd from 4000 to 5000 miles. The
chance that 1t could be heard to the farthost point on earth
1= worth conslderstion.

TV PROSONETS MILITAEY UCE OF ATHOSPHLIRIC S0UND THANNEL

It is my hellef that a large rocket or jet opropul=
gion motor passing the axiz of the scund channsl would also
be detectable by listenins at several thousand miles, and
subject tc location by trienzulation if heari Dy tures suitadly
chosen statlions. In time of war this. trlangulsation could
locate the lsunching sitez of the enemy, 8nd in peace time
it is conceivable that suttably chosen listening sistions
could monitor the entire world to detect wnd locate eny. _
unusual rocket or jet propalsion sxperiments, thus minimizing
the danger of surcrise abt&cks with secret weapons.

¥ TYPES OF LISTEHIKRG STAT IOW

The most promising types of listening etatlon
sccordinz to uy present knowledge would make use either of
the higher mountsine of the world or of free balloons to
gain adequate height. It is unknown at present.by how far
the receiver may be removed from the preferred height without
prohibitive sacrifice of sound chennel proverties. However,
in the submarine sound channsl we have had fairly good
reception with the hydrophone at 2050 feet when the axis of
the channel was at 4000 feet. Hence, it ir not beyond
reason that the taller mountains might orovide sufficiant
altitude of themselves.

Small stratosphere halloons provided with radio
means for transmission of sound impulses to & receiving
atation either fixed or mobile, probably provide the most
readily avallsdle listening srrangsment.




VI PRELIMINARY INVESTIGATICNS RECOMMENDED

&) Canvar publisted litersture ror such Cfurther
information &3 can he gleancd from sound trensmisslon teiween
source and recelver at the earth's surface sabout varietion
of sound velocity and eound sbsorption with altitude.

A1so canvas meteorocloglcal litsrature for better informtion
abcut the strstosphers.

search confidential

t) hsslgn an off!
ngl other reclated subjects

ce
publications cn sound renging o
for relevant Information. Tiils officer thould also collect
datz on sound rarzling ecuirment and cerseonnel in the army
vhich cculd e azsemtled for a arclisizary teast,

c
(ol
G

Tt
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PP R

c) Make a proliminary messuremens using about
tkree tound reanging units on ground as receivere, and bombs
dropped cr rockebs fired urwar] from a hizh flying w»lane,
cr snti-airerelt shells sent asg nlgl a2 possible as sources.
This will not te true gournd chonwvel trensmlcsicen, ub rother
2 refinemsnt of the dsta collacted from eudibility cf large
sxplosicns. By »rooer interpretation of recerds from bombs
exploded at intervals of a fex miles out to 400 or 500 =miles,
a1l of the bgsic information w111 he mede availables., By use.
of techniques which i heve vesd for yoears on socund trensmission
through ground &nd ttrough water, it 1s poseible to calculate
the peth followed hy eoeh scund ray, to find its highsst
atcent into the stretosphers, snl? to determine the soefficlent
of soun4 anbsorption. '

_4) A study of exiatingz pudlications should be msde
to deterxine the sound oroduction of typlecal rocket and
Jet propulsion units in ordsr to have dada about the Intensity

2nd the frecueney distribution of these sources for ultimate
ostimater of sound chermal TENg6 . :

If these data do not oxist, experiments should
be made to produce them, for thay would certainly ba of
use in other cornestions.

_ .. -®) An ostimate of the backsround nolse to be
expectod st the axis of the sound channel should be made.
In my opinion, the princinal contributors will be meteors,
poszibly high-flying normal a@ir traffic, lightning, snd
antl-aircraft type artillery fire. A considerable body
of information could be collectad on this subject without
‘expé rimentation.

SR



¥y opininn !8 that the tackgroun? nelse will not
be seriously hish wnless norwsl tralfi: beyins to reach such
helgnts that it w11l creste ths same Lype of dlsturdance se
the orojsctiles w-ich we are consicering.

) Xeasurenents of sctyval sound channcl transmission
using = small stratosphers balloon carrrying souad rzcelvers
and a radis for transmission o sound siymsls to « recording
etatlien should be the next step In this investigation.

VII CNOLUSIOAT

it iz &y opinica that tae stratesphers sound channel
enould be invesiigzated, for it nms tre nctcnt;ul;b of milltary
impeortance. 1 telieve.tigb jie militery luportance depends
zre2tly tpos secrecy and tnat tie iovestizellon fhould be
started in z gulet way, restrictlny wnowled;e el the ourpose
of the werk to the smallest npeszilhls jroup.
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